This paper investigates asymmetries in price reactions to quarterly earnings announcements on Tallinn, Riga and Vilnius Stock Exchanges during [2000][2001][2002][2003][2004][2005][2006][2007][2008][2009]. The results show weak evidence that the reaction to negative earnings news is lower than to positive news. Earnings response coefficients tend to be the largest in recession and lowest in expansion, but in most cases the differences between them are not big enough to be statistically significant. The results indicate some support for overreaction to bad news in expansion and underreaction to good news in recession. However, due to limitations of this paper arising from the naïve earnings expectations models used and differences in results reported using different state of the economy measures, more powerful tests on more developed markets with better data availability are needed to verify reported tendencies.
Introduction
According to Fama (1970) , on an efficient capital market security prices should fully reflect all available information. Therefore, since the 1970s an overwhelming amount of studies in finance and accounting literature have been testing the information content of news and capital market efficiency by focusing on market reactions to different company news announcements including dividends, stock splits, strategic alliances, bankruptcy, lay-offs, mergers, de-listings, and the like. Still, the most popular types of news investigated have been quarterly, semi-annual or annual earnings because, as supported by investor surveys, earnings are considered to be more valuable to investors than other types of news announcements (Pike et al., 1993; Vergoossen, 1993) . A review study by Dumontier and Raffournier (2002) based on European evidence also supports significant stock price changes and volume increases surrounding financial disclosure dates. Considering their greater importance, the objective of this paper is to investigate asymmetries in price reactions to quarterly earnings announcements on Tallinn, Riga and Vilnius Stock Exchanges (TSE, RSE and VSE) during 2000-2009. The reason why these markets are of interest relates to the fact that although investor reactions to earnings announcements have received considerable attention in empirical studies focusing on the US capital market (for example Cready and Mynatt, 1991; Cready and Hurtt, 2002; Henry, 2008; Kama, 2009) , significantly less attention has been paid to European markets (for a review see Dumontier and Raffournier, 2002) . To the knowledge of the authors, in the context of emerging Central and Eastern European markets only three papers have so far focused on market reactions to earnings announcements. Korczak and Tavakkol (2004) investigated the relation between institutional ownership and the information content of earnings surprises on the Polish stock market during 1999-2002. Kiete and Uloza (2005) focused on market reactions to earnings announcements on the Riga and Vilnius Stock Exchanges during 2001 . Laidroo (2008 concentrated on the economic significance of market reactions to different news items including earnings announcements on the Tallinn, Riga and Vilnius Stock Exchanges during [2001] [2002] [2003] [2004] [2005] . The periods covered in these studies were short and none of them focused on asymmetries in reactions. Considering that these three countries have gone through a significant economic downturn during recent years, these markets provide a good testing ground for capturing the impact of the whole business cycle on reactions to earnings news during the period 2000-2009. Empirical research in finance supports the existence of under-and overreaction phenomena (Bernard and Thomas, 1989; Lakonishok et al., 1994) . Previous empirical research focusing on asymmetries in reactions to company news can be roughly divided into three strands: asymmetry in reactions related to the tone of the news (Skinner, 1994; Skinner and Sloan, 2002; Alwathainani, 2010) , asymmetry in reactions related to the state of the economy (Johnson, 1999 ) and asymmetry in reactions considering both the tone of the news and the state of the economy (Conrad et al., 2002; Docking and Koch, 2005; Livnat and Petrovits, 2009) . Considering that previous research has generally focused only on one aspect of reaction asymmetry, this paper extends the literature by focusing on several aspects of reaction asymmetry simultaneously. Based on theoretical predictions provided in Tversky and Kahneman (1974) , Diamond (1982) , Barberis et al. (1998) and Veronesi (1999) four hypotheses are tested in this paper. First, investors' reaction to bad earnings news is expected to be greater than to good earnings news. Second, investors' reaction to earnings news is expected to be greater during economic expansion (here also referred to as high state) than during economic recession (here also referred to as low state). Third, investors are expected to overreact to bad earnings announcements during economic expansion. Fourth, investors are expected to underreact to good earnings announcements during economic recession.
The results show weak evidence that the reaction to negative earnings news is lower than to positive news. Earnings response coefficients tend to be largest in recession and lowest in expansion, but in most cases the differences between them are not big enough to be statistically significant and in a few cases where different state of the economy measures do give significant results, these contradict each other i.e. results remain inconclusive. When the tone of the news and the state of the economy are considered simultaneously, the results remain dependent on the state of economy measure used. With the industrial production index the results indicate no statistically significant differences in reactions to bad news in different states of the economy and in the case of good news weak evidence exists to reject underreaction to good news in recession. However, when the unemployment rate or alternative industrial production index measure is used, there is support for overreaction to bad news in expansion and underreaction to good news in recession. Considering the limitations of this paper arising from the naïve earnings expectations models used and differences in results reported using different state of the economy measures, more powerful tests on more developed markets with better data availability are needed to verify the results. This paper is divided as follows. The theoretical and empirical background is presented in section two. The third section introduces the sample and variables. The analysis and results are presented in section four. Finally, section five concludes.
Theoretical and empirical background
Previous research investigating asymmetries in reactions to news can be roughly divided into three strands. The first line of research focuses on the impact of the tone of the news. The theoretical basis for it originates from psychology literature which indicates that negative information should have a much greater impact on people's judgement than positive information. This asymmetry occurs due to the cognitive weighting process in which attention-grabbing information is given greater weight than alternatives (Tversky and Kahneman, 1974) . Therefore, the first hypothesis to be tested in this paper is: H1: Investors' reaction to bad earnings news is greater than to good earnings news.
Previous empirical studies on reaction asymmetry to the tone of the news generally support this expectation. Skinner (1994) finds that negative earnings news generate larger stock price reactions than good news. Skinner and Sloan (2002) show that for growth stocks the average realized negative return to negative earnings surprises is significantly larger in magnitude than the average realized positive return to positive earnings surprises. Conrad et al. (2002) find weak asymmetry in reactions to good and bad news with bad news presenting greater earnings response coefficients. Alwathainani (2010) shows that investors' overreaction to consistency of firms' historical financial performance measures is more pronounced and persistent for consistent poor performers relative to good performers. In the context of macroeconomic news H1 has been supported in Adams et al. (2004) and Hautsch and Hess (2007) , but rejected in Pearce and Solakoglu (2001) .
The second line of research pays more attention to the state of the economy or market or investor sentiment. In this paper sentiment is defined as a judgment error at the level of the market which is significantly influenced by the phase of the business cycle. If this definition is used, all three terms refer to the same influence as the state of the economy affects investor sentiment which in turn affects the state of the market and the influences of all three will eventually be reflected in reactions to news. Diamond's (1982) model exhibits multiple steady-state equilibria and local inefficiency of all non-corner solution equilibria. The source of local inefficiency is a trading externality, while the source of multiple equilibria is the positive feedback working through this externality. This means that an increase in the number of potential trading partners makes trade easier, which in turn increases the profitability of production. This refers to the possibility that thick-market efficiencies encourage concentration of firms' investment activity during certain periods. As profitable investment possibilities are reflected in earnings and these opportunities are easier to capitalize during expansions, earnings should remain more persistent during expansions. This in turn indicates that responses to earnings news should be greater, so the second hypothesis is stated as: H2: Investors' reaction to earnings news is greater during economic expansion than during economic recession.
A previous empirical study by Johnson (1999) showed that earnings response coefficients were larger in expansions than in recessions. In the context of macroeconomic news the state dependence of reactions has been supported in McQueen and Roley (1993) , Pearce and Solakoglu (2001) , Flannery and Protopapadakis (2002) , Adams et al. (2004) , Boyd et al. (2005) and Andersen et al. (2007) .
The third line of research focuses on the combined impact of the tone of the news and the state of the economy. The behavioural model of Barberis et al. (1998) attempts to explain over-and underreaction through formation of investors' expectations taking into account two psychological phenomena: representativeness and conservatism. This model assumes that the earnings of the asset follow a random walk while the investor is unaware of that fact. The investor believes that the behaviour of a given firm's earnings moves between two states or regimes described by a Markov process. In the first state, earnings are mean-reverting. In the second state, they trend, i.e., are likely to rise further after an increase. The regime switch is determined by the state of the economy so that the state of the world today is assumed to depend only on the state of the world in the previous period. Each period, the investor observes earnings and uses this information to update his Bayesian beliefs about which state he is in. Specifically, when a positive earnings surprise is followed by another positive surprise, the investor raises the likelihood that he is in a trending regime, whereas when a positive surprise is followed by a negative surprise, the investor raises the likelihood that he is in a mean-reverting regime. Considering investor optimism observed during expansions (Hahn and Reyes, 2004) , in the context of the model developed by Barberis et al. (1998) this refers to the possibility that the business cycle impacts investors' evaluation of transition probabilities of the state of the economy, which in turn affects transition probabilities between mean reverting and trending regimes. This means that during an economic downturn the investor is more likely to be in a mean-reverting regime and during an economic upswing in a trending regime i.e. during an economic downturn the investor is likely to underreact to good news and during an economic upswing to overreact to negative news. A similar idea has been investigated in the dynamic rational expectations equilibrium model developed in Veronesi (1999) . This assumes that stock dividends are generated by realizations of a Gaussian diffusion process whose drift rate shifts between a high (expansion) and a low (recession) state at random times. Investors can infer the drift rate of the dividend process only from observation of past dividends. The past dividend influences investor uncertainty on the current state and investor willingness to "hedge" against changes in their level of uncertainty (discount new information at a higher rate) makes them overreact to bad news in good times and underreact to good news in bad times. This also indicates that volatility should be higher during recessions and lower during expansions. Although the model of Veronesi (1999) focuses on volatility impact, it also postulates a positive relationship between volatility and excess returns i.e. the model could be extended in the context of returns. Based on the expectations arising from the models of Barberis et al. (1998) and Veronesi (1999) this paper tests the following two hypotheses: H3: Investors overreact to bad earnings announcements during economic expansion. H4: Investors underreact to good earnings announcements during economic recession.
The combined impact of the tone of news and the state of the market has been investigated in several empirical papers. Conrad et al. (2002) find that the stock price response to negative earnings surprises increases as the market level rises and the stock price response to positive earnings surprises decreases as the market level 3 rises (this result is less significant). Docking and Koch (2005) show that announcements to increase dividends tend to elicit greater positive abnormal returns when the market direction is normal or down and volatility is high and announcements to decrease dividends elicit significantly greater negative abnormal returns when market direction has been up and volatility is high i.e. support H3, but contradict H4. Livnat and Petrovits (2009) show that upward (downward) stock price drift following extreme positive (negative) earnings surprises is greater for low (high) investor sentiment periods than for high (low) investor sentiment periods. They also find support for announcement returns for extreme good news firms being significantly higher during periods of low sentiment than during periods of high sentiment (not supported in the context of bad news). In the context of macroeconomic news, Knif et al. (2008) support H3 and H4 while Laakkonen and Lanne (2008) support H3 and reject H4.
Most of the empirical papers listed above generally focus on one aspect of reaction asymmetry. The only exception is Conrad et al. (2002) . However, their paper focuses on stock sentiment not on market sentiment. The main limitation of this narrow approach in previous empirical papers is that some important determinants of reaction asymmetries may be overlooked. Therefore, this paper extends all three lines of research by considering all three aspects simultaneously and by focusing on markets where no such study has been previously conducted. 
Cumulative abnormal return -daily abnormal returns (see formula 8) summed over event window (0;1), (0;2), (-1;1), (-1;2), (-2;2) or (-3;3). 
Sample and variables
Due to the limited number of listed companies on TSE, RSE and VSE, all companies that had been listed for the whole period of 2000-2009 were included in the sample. The final sample includes 40 companies: 7 from TSE, 9 from RSE, and 24 from VSE. The reason why pooling of data was chosen relates to the small number of stocks listed on TSE and RSE which would not enable to conduct reliable hypothesis tests on the basis of one market. Besides, the use of data of companies from three markets simultaneously should not bias the results considerably as the historical and economic background of the markets is similar. Although the number of Lithuanian companies in the sample is bigger, the Lithuanian economy is the largest of the three countries. Therefore, the selected sample enables to better capture tendencies in the whole region.
The number of observations varies as for some announcements it was not possible to determine either their date or the size of quarterly earnings. The description of variables used in empirical analysis along with summary statistics is presented in table 1. The following subsections summarize the selection and calculation principles for these measures. All earnings and trading data used here were gathered from the stock exchanges' web-pages.
Measures of market reaction
Due to shortage of high frequency data at the beginning of the sample period, this paper employs traditional event study methodology for measuring market reaction to earnings announcements. The most popular measure used in previous event studies focusing on earnings is return (for example Cready and Mynatt 1991; Bamber and Cheon, 1995; Conrad et al., 2002; Korczak and Tavakkol, 2004; Kiete and Uloza, 2005 etc.) , but several papers also consider different volume metrics (for example Bamber and Cheon, 1995; Cready and Hurtt, 2002; Korczak and Tavakkol, 2004) . Although previous empirical papers (Bamber and Cheon, 1995; Laidroo, 2008) have reported differences in relative magnitude of volume and return reactions, the authors failed to create reasonably well-performing volume expectation measures considering data availability limitations. Therefore, this paper focuses only on price reactions and the return is calculated as follows:
Where R i,n = stock return of firm i on day n, P i,n = stock price of firm i on day n, P i,n-1 = stock price of firm i on day n-1, D i,n = dividend of firm i on day n.
Expected returns are usually determined by statistical methods (constant mean return or market model) as the economic models based on CAPM (capital asset pricing model) are based on assumptions that may not hold in reality and models based on APT (arbitrage pricing theory) add relatively little explanatory power compared to the market model (for discussion see MacKinlay, 1997) . In this paper expected returns were initially calculated for each stock using the constant mean return model (expected return set equal to preceding average return), the market adjusted return model (excess return defined as security return minus market return) and the market model using different estimation windows. As the market model was the best performing of the three, the final calculations are carried out only with that and by employing estimation windows of (-103;-3) and (-63;-3). The estimation windows were selected by considering the usual practice in previous empirical research. If windows are too long, the sample size may be reduced and prices are more influenced by previous earnings announcements. However, when the event windows are too short, the beta estimates become less accurate. As (-63;-3) estimates do not include the impact of previous earnings announcements, most results are presented for that event window. Still, (-103;-3) estimates were calculated to test the robustness of the results.
The market model used in this paper includes the Scholes-Williams correction (Scholes and Williams, 1977) to reduce bias introduced into the ordinary market model by infrequent trading. This approach is based on using three regression models for calculating beta.
(2)
Where R i,n = stock return of firm i on day n, R m,n , R m,n-1 and R m,n+1 = market returns on day n, n-1 or n+1 calculated based on the respective stock exchange market index change, ε 1,n , ε 2,n and ε 3,n = error terms.
Where β' SWi ,n = estimated Sholes-Williams beta of security i on day n, β' 1 i , β'2 i and β' 3 i = betas estimated according to formula 2, 3 and 4 during the estimation period, ρ' m = estimated serial correlation of market returns of order one during the estimation period.
Where a´S Wi,n = estimated Sholes-Williams alpha of security i on day n, β' SWi,n = estimated Sholes-Williams beta of security i on day n calculated as in formula 5, = average return of security i during estimation period, = average market return during estimation period.
Where E(R i,t ) = expected return of firm i on day n, a´S Wi,n = estimated Sholes-Williams alpha of security i on day n calculated as in formula 6, b ´S Wi,n = estimated Sholes-Williams beta of security i on day n calculated as in formula 5, R m,n = market return of day n calculated based on the respective stock exchange market index change.
Thereafter abnormal returns are calculated as follows:
Where AR i,n = abnormal return of firm i on day n, R i,n = actual return of firm i on day n, E(R i,n ) = expected return of firm i on day n.
In the calculations below the abnormal returns are summed over event windows of (0;1), (0;2), (0;3), (-1;1), (-1;+2), (-2;+2) and (-3;+3) to create cumulative abnormal return (CAR).
Measures of the state of the economy
In this paper the state of the economy or market or sentiment are considered to refer to a similar impact that these may have on reaction to news. State of the economy measures employed in previous studies include industrial production (McQueen and Roley, 1993; Flannery and Protopapadakis, 2002; Adams et al., 2004; Pearce and Solakoglu, 2007) , manufacturing capacity (Knif et al., 2008), capacity utilization (McQueen and Roley, 1993) , unemployment rate (McQueen and Roley, 1993; Flannery and Protopapadakis, 2002; Andersen et al., 2007) and number of job openings (Flannery and Protopapadakis, 2002) . Some studies (for example Johnson, 1999; Boyd et al., 2005) use NBER 4 information about the US business cycle to determine expansions and contractions, but no similar chronology exists for the Baltic markets. Considering data availability, the industrial production index (IPI) is mainly used in this paper along with the unemployment rate (UR) used in some robustness checks.
Hypothesizing the interaction between market sentiment and the state of the economy, one direct sentiment measure, the Economic Sentiment Indicator (ESI 5 ), is used in this paper as in Flannery and Protopapadakis (2002) and Laakkonnen and Lanne (2008) . Its use is justified by the good predictive power that Business Survey variables have shown in explaining future production accounts series in previous studies covering the Scandinavian market (for review see Lemmens et al., 2005) .
The most often cited approach for distinguishing the state of the economy or sentiment is the one applied by McQueen and Roley (1993) 6 , which enables one to distinguish between high, low and medium states of economic activity (represented by dummies) and which is also used in this paper. In the following discussion the observations occurring in the high state are also referred to as expansion and in the low state as recession. Another approach employed by Andersen et al. (2007) is to distinguish between recessions and expansions so that recession requires three consecutive declines in a selected variable and an expansion three consecutive monthly increases. In the case of IPI this approach is used as a robustness check (referred to as IPI2).
Measure of unexpected earnings
In empirical research earnings expectations are either based on analyst forecasts (see for example Bamber and Cheon 1995; Conrad et al., 2002; Korczak and Tavakkol, 2004) or naïve models (see for example Bernard and Thomas, 1989; van Huffel et al., 1996; Kiete and Uloza, 2005) . As on TSE, RSE and VSE the availability of analyst forecasts is limited to the post-2006 period and covers only a few stocks, only naïve expectations models could be used. Considering easier calculation possibilities, in this paper four naïve models were initially considered for calculating expected quarterly earnings: random walk, random walk with a drift, seasonal random walk and seasonal random walk with a drift. As initial results indicated no significant differences in models including drift, the hypothesis tests are based on the simple random walk and seasonal random walk models. The models are set up as in Foster (1977) and Brown and Kennelly (1972) . If E t -is earnings in quarter t, then expected earnings are calculated using simple random walk (RW) model as: (9) The seasonal random walk model (SRW) assumes seasonality in quarterly data:
The information about actual quarterly earnings is taken either from the earnings announcement or from the quarterly report and no corrections following the first disclosure date are considered. In the hypothesis tests the earnings measure used is scUE which represents the scaled unexpected earnings and is calculated as: (11) Where E i,t = actual earnings of company i in quarter t, E(E i,t ) = expected earnings of company i in quarter t calculated based on the random walk or seasonal random walk model, = absolute value of actual earnings of company i in quarter t.
This representation differs from most previous studies, which employ differences in actual and expected EPS (earnings per share) scaled by the standard deviation of EPS figures or by the share price. For the markets viewed the EPS measures were not as easily obtainable and therefore the former approach was preferred. In the series of calculated unexpected earnings some significant outliers were identified. Therefore, the absolute scUE measures representing the top 1% percentile of all observations for each company are removed from the dataset. In hypothesis tests dummy variables are created to mark the tone of the news. Good earnings news (dscUEp) is defined as news where actual earnings are greater than expected earnings. Bad earnings news (dscUEn) is defined as news where actual earnings are lower than expected earnings.
Other control variables
Some regression models include additional control variables. These include company size (log of market capitalization) which is used to control for the risk and size differences of listed companies as in Conrad et al. (2002) . This variable is expected to have a negative association with CAR.
Some previous studies have used volatility to reduce the noise level in regressions involving CARs (for example Schadewitz et al., 2002) . As on the three markets the riskiness of a stock (level of information asymmetry) is expected to be more pronounced in the volatility of returns measure, two volatility measures are also used as control variables in some modifications. The first is ordinary volatility calculated as a standard deviation of stock returns during the estimation period of (-63;-3). As it is possible to divide stock return volatility into components measuring systematic and unsystematic risk and the latter component called the idiosyncratic volatility captures the firm-specific risk better (Xu and Malkiel, 2003) , the following idiosyncratic volatility measure is used in some models: Although in the following analysis the volatility measures are calculated over an estimation period of (-63;-3), these measures are highly correlated (pair-wise correlation coefficients were above 0.79) with other volatility measures calculated for shorter pre-announcement periods (-33;-3) and (-23;-3) and also for periods covering both pre-and post-announcement periods (-30;30) ; (-20;20) .
Analysis and results
Previous papers focusing on earnings announcements use either the portfolio approach (Livnat and Petrovits, 2009 ), regression models (Johnson, 1999) or both (Skinner and Sloan, 2002; Conrad et al., 2002) . Considering this paper's greater similarity with papers employing regression models and for enabling better possibilities to test the hypotheses, the regression approach is used in this paper. As the data is a panel, both individual and time fixed effects were included in all regression models. The analysis started with the simple regression model:
Where CAR i,t = cumulative abnormal return of company i in quarter t in event window and calculated based on the market model, scUE i,t = scaled unexpected earnings of company i in quarter t calculated as in formula 11, α = constant, γ i = individual effects, λ t = time effects, ε i,t = error term.
The results of formula 13 in table 2 show that the explanatory power and statistical significance of regressions using a shorter estimation period are higher. Considering also that 60-day estimation periods do not overlap, the following discussion puts less emphasis on the results obtained with a 100-day estimation period. The results indicate that inclusion of the pre-announcement period decreases the explanatory power of regression models. Regressions with AR (0), CAR (0;1) and CAR (0;2) are statistically significant and the adjusted R-squared is between 0.036 and 0.132. These seem to be slightly higher compared to 0.008 reported in Conrad et al. (2002) and 0.047 reported in Johnson (1999) .
When the event window is extended to (0;3), the explanatory power of regression begins to decrease, indicating that use of longer event windows would not lead to more significant results. Some models do exhibit negative adjusted R-squared values, but this result is in line with Schadewitz et al. (2002) who also showed that adjusted R-squared measures may vary between positive and negative values when different event windows are used. The earnings response coefficient (β1 in formula 13) calculated on the basis of the random walk model remains statistically insignificant with t-value below 1.17. This contradicts the statistically significant negative association reported in Conrad et al. (2002) and the statistically significant positive association supported in Johnson (1999) . The statistical significance of β 1 can depend on the method chosen for scUE calculation (analysts' forecasts or naïve model). The test of analyst forecasts' deviation from actual results for 3 VSE stocks did exhibit lower dispersion than in the case of time series forecasts, indicating that the possibilities to capture scUE impact on CARs may have been reduced by the chosen calculation method. Schadewitz et al. (2002) also show that the statistical significance of earnings response coefficients (β 1 ) may depend on the disclosure level so that lower quality disclosures may lead to insignificant earnings response coefficients. Assuming that disclosure quality on the selected developing markets is lower, it could lead to insignificant earnings response. A previous study on disclosure quality of Baltic markets' public announcements showed that it varies significantly across stocks (Laidroo, 2009 ); therefore, this assumption seems reasonable. Table 3 shows that when additional control variables are added to formula 13, the scUE variable remains statistically insignificant, but the explanatory power of regression increases significantly if idiosyncratic or ordinary volatility is added. Similar results to table 3 are achieved with AR (0) and CAR (0;1). This indicates that over shorter event windows higher return volatility prior to announcement is likely to be associated with higher cumulative abnormal return. The sign of the volatility measure changes when pre-announcement period (day -3, -2 and/or -1) is included in the event window. This indicates that the impact of volatility may depend on the event period selected. The change in the sign of volatility variable was also observed in Schadewitz et al. (2002) . Still, it is uncommon that size has no statistical significance in regressions as Conrad et al. (2002) report a significant negative association between size and CAR. The lack of significance of the size measure could be related to the possibility that the CAR measures on these three markets are more influenced by overall trading frequency which affects volatility and also firm specific risk which is more visible in the volatility measure. The inclusion of volatility and size measures simultaneously has no significant impact on the reported results as size remains statistically insignificant and the explanatory power of regressions compared to regressions including only volatility as a control does not improve significantly. Considering these findings, the following discussion focuses only on the impact of volatility measures on CARs and does not consider controlling for size. The results presented in tables 2 and 3 calculated using seasonal random walk-based scUEs (results are available upon request from the authors) remained similar in terms of adjusted R-squared values, F-statistics as well as the statistical significance of explanatory variables.
To test whether the insignificance of the scUE variable in the regression was due to different signs of its reported value (asymmetry in reactions to good and bad news), the following model is estimated:
Where CAR i,t = cumulative abnormal return of company i in quarter t in event window and calculated based on the market model, Table 4 presents the results of formula 14 for CAR (0;1) (this window has the highest explanatory power in terms of adjusted R-squared). According to H1 the reaction to bad news (negative scUE) is expected to be stronger than the reaction to good news (positive scUE).
The coefficient β3 of the interaction term in formula 14 explains the difference in the slope of negative news scUE compared to the slope of positive news scUE and if it is statistically significant and positive, H1 is supported. The results presented in table 4 indicate no statistically significant asymmetry in reaction to good and bad news and contrary to expectations the slope coefficient for negative news is lower than for positive news. When formula 14 is employed on the same estimation window's AR (0), CAR (0;1) and CAR (0;3), the results resemble those reported in table 4. The only occasions when formula 14 coefficients β 1 and β 3 become statistically significant are CAR (-2;2) and CAR (-3;3). When idiosyncratic volatility is included as a control, the adjusted R-squared for CAR (-2;2) becomes 0.045, the regression is statistically significant at p<0.01, β 1 = 0.003 (p<0.10) and β 3 =-0.003 (p<0.10). Although quite similar results hold for CAR (-3;3) using either of the volatility measures as additional controls, the fact that β 3 is negative, indicates that the reaction to negative news is lower than to positive news and this weak result is contrary to H1. H1 tests done with scUE calculated on the basis of the seasonal random walk model (results are available upon request from the authors) remain inconclusive. From previous papers Conrad et al. (2002) reported weak asymmetry in reactions to good/bad news (negative reaction was higher than expected according to H1) and Skinner and Sloan (2002) provided stronger support to H1. One potential reason why the findings in this paper may differ relates to the models used to measure earnings expectations and to the period viewed, because a significant change occurred in economic conditions. In order to understand how the state of the economy affects reported results, the impact of the state of the economy on market responses to news is investigated using the following model:
The CAR estimation period used is (-63;-3) and the event window is (0;2). dscUEn -dummy variable that equals 1, if the scaled unexpected earnings (scUE) is negative, and 0 otherwise. The industrial production index (IPI) is used as the state of the economy variable when presenting formula 15 results in table 5. Formula 15 is based on the medium state i.e. the coefficients of interaction terms show the differences in slopes compared to the medium state. The first Wald test tests whether slope coefficients are jointly statistically different from zero i.e. different from the medium state. The second Wald test at the bottom of the table tests for slope differences between low and high state (asymmetry in price reaction). The results for CAR (0;2) show no statistically significant differences in reactions across the states of the economy. Still, the reaction in low state is higher than in medium state and the reaction
Notes:
The CAR estimation period used is (-63;-3) and the event window is (0;2). stateh -dummy variable that equals 1, if the economy is in a high state (IPI used as a measure of the state of the economy), 0 otherwise; statel -dummy variable that equals 1, if the economy is in a low state, and 0 otherwise. For definitions of other variables see table 1. Statistical significance: *** p<0.01, ** p<0.05, * p<0.10.
Source: Authors.
in high state is lower than in medium state. When other event windows are employed, the only one providing statistically significant differences is CAR (-3;3) for the estimation period (-63;-3). These regressions are statistically significant and the Wald test supports a statistically significant difference between reactions in low and high states of the economy and the coefficients are larger in low state at p<0.10 i.e. it contradicts H2 and Johnson (1999) . Still, there is no difference in reactions in low and high state from medium state. When using the seasonal random walk model on formula 15 (results are available upon request from the authors), the results regarding H2 remain inconclusive.
In order to test H3, both the tone of the news and the state of the economy are viewed simultaneously using medium state negative news as a basis (for results see table 6):
Where, CAR i,t = cumulative abnormal return of company i in quarter t in event window and calculated based on the market model, scUE i,t = scaled unexpected earnings of company i in quarter t calculated as in formula 11, stateh i,t = dummy variable that equals 1, if the economy is in a high state, and 0 otherwise, statel i,t = dummy variable that equals 1, if the economy is in a low state, and 0 otherwise, statem i,t = dummy variable that equals 1, if the economy is in a medium state, and 0 otherwise, dscUEp i,t = dummy variable that equals 1, if the scaled unexpected earnings calculated as in formula 11 is positive, and 0 otherwise, dscUEn i,t = dummy variable that equals 1, if the scaled unexpected earnings calculated as in formula 11 is negative, and 0 otherwise, α = constant, γ i = individual effects, λ t = time effects, ε i,t = error term.
The zinteraction terms with scUE in this regression represent the differences in slopes compared to the slope of medium state bad news. The results in table 6 focus on CAR (0;1) as this period gave the most significant results and similar results were also supported for CAR (-3;3) at a lower level of statistical significance. In addition to medium state negative news the interaction terms for high state positive and negative news appear statistically significant. High and low state negative news interaction terms are jointly statistically significantly different from medium state negative news interaction at p<0.10 or p<0.05. When using the random walk model, the earnings response coefficient for low state becomes 0.0011, for medium state 0.0043 and for high state 0.0003. This indicates that the greatest response occurs in the medium state compared to both high and low states. However, no support exists for statistically significant differences between negative news interaction terms for high and low state i.e. inconclusive results for H3. In previous papers Conrad et al. (2002) and Docking and Koch (2005) 
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The results in table 7 focus on the event window (0;1) as this period gave the most significant results. The medium state positive news scUE is statistically significant as are all interaction terms with scUE in the case of high state positive and negative news. Still, their significance disappears once volatility measures are added. The coefficients β 3 and β 7 are statistically significantly different from medium state in some of the regressions at p<0.10. Still, most models show inconclusive results regarding H4. The exception is CAR (-1;1) models which exhibit a statistically significant difference in coefficients β 3 and β 7 and the earnings response coefficient is 0.0062 in low state, 0.0040 in medium state and 0.0000 in high state. This indicates that for CAR (-1;+1) H4 is rejected. Conrad et al. (2002) found weak evidence to support H4 and rejection of H4 has also been previously supported by Docking and Koch (2005) . Docking and Koch (2005) explain this contradiction with Veronesi (1999) model expectations through overall uncertainty on the market measured by volatility. Namely, the market tendency to overreact or underreact to good news could be ambiguous if announced in a down and volatile market. If good news is announced in a down market, the increased discount rate applied by investors to account for the greater uncertainty (according to Veronesi, 1999) diminishes the increase in value resulting from good news. On the other hand, if the market is more volatile this effect is counteracted by investors' perception that good news is more informative in a volatile market. These two countervailing forces lead to an ambiguous result in which the market may over-or under-react, depending on which force outweighs the other in this situation. As in this paper inclusion of the volatility measure does not alter the result for H4 and it is not included as part of the interaction term, the explanation provided in the literature cannot be tested directly. In order to verify whether it could be the cause of rejection of H4, some future study could consider this aspect in more detail. The regression replicated with seasonal random walk-based scUE measures (results are available upon request from the authors), the interaction terms remain statistically insignificant and the Wald tests also exhibit no statistical significance.
To summarize, the results reported earlier with IPI as the state measure show some differences depending on the selected event windows. H1 is rejected for CAR (-2;2) and CAR (-3;3). H2 is rejected for CAR (-3;3) and H4 is rejected for CAR (-1;1 The results also indicate that unlike in Conrad et al. (2002) there is no increasing trend in the differences of earnings response coefficients between bad and good news when moving from a low state towards a high state of the economy. Conrad et al. (2002) report the highest difference in the high state of the economy, but the results in this paper indicate that the greatest difference occurs either in the medium or low state (depending on the regression model and length of event window used). As most differences remain statistically insignificant, support for the existence of regime shift between the different states of the market is weak. Considering the shortage of papers dealing with this issue it is not possible to conclude whether it could be a market-specific phenomenon or caused by the naïve earnings expectations measure used. Therefore, some future study could try to investigate the impact of medium state on market reactions in a more developed market setting with better data availability.
The CAR estimation period used is (-63;-3) and the event window is (0;1). As a robustness check H2, H3 and H4 were tested using alternative state of the economy determinants (results are available upon request from the authors). These include the economic sentiment index (ESI), the unemployment rate (UR), the industrial production index (IPI2 divided into states as in Andersen et al., 2007) and the combined state of economy measure (PC1) 7 .
Results for H2 with alternative state of the economy measures for estimation period (-63;-3) remain inconclusive and only for ESI with CAR (0;1) do statistically significant differences appear across states at p<0.05. For estimation window (-103;-3) a few statistically significant differences in reactions appear for different states for IPI2, UR and PC1 and support exists for H2 in the case of IPI2 with CAR (-2;2) and CAR (-3;3) and in the case of UR with AR(0). Still, the PC1 with CAR (0;2) and CAR (-1;2) rejects H2 at p<0.10. This indicates that although some evidence exists that reactions across different states may vary, the differences are not in most cases big enough to be statistically significant and the H2 tests result remains inconclusive.
Results for H3 with alternative state of economy measures for estimation period (-63;-3) remain inconclusive with the exceptions of UR with AR (0), CAR (0;1) and CAR (-3;3) that supports H3 at p<0.10 or p<0.5. However, for ESI with CAR (0;1) H3 is rejected at p<0.10. Only for IPI with CAR (0;1) and CAR (0;3); for ESI with CAR (0;2); for UR with AR (0), CAR (0;1) and CAR (-3;3) there appear statistically significant differences in reactions to bad news across different states. For estimation window (-103;-3) a few statistically significant differences appear in reactions for different states for IPI, IPI2 and PC1 and support exists for H3 in case of IPI2 with CAR (-1;1), CAR (-1;2), CAR (-2;2) and CAR (-3;3) at p<0.01, in the case of UR with CAR (-3;3) at p<0.10 and in the case of PC1 with AR (0) at p<0.05. This indicates that although some evidence exists to support H3, the result remains dependent on the state of economy measure used.
Results for H4 with alternative state of economy measures for estimation period (-63; -3) remain inconclusive with the exceptions of IPI2 and UR with both CAR (0;1) and CAR (-1;1) that supports H4 at p<0.10 or p<0.5. However, for IPI with CAR (-1;1) and ESI with CAR (0;1) H4 is rejected at p<0.10. Only for IPI with CAR (0;1); for IPI2 with AR(0); for ESI with CAR (0;1); for UR and PC1 with CAR (-1;1) statistically significant differences appear in reactions to good news across different states. For estimation window (-103;-3) a few statistically significant differences appear in reactions for different states for IPI2 and PC1 and support exists for H4 in case of IPI2 with AR (0), CAR (0;2), CAR (-1;2), CAR (-2;2) and (-3;3) at p<0.05 or p<0.10. This indicates that although some evidence supports H4, the result remains dependent on the state of economy measure used.
Considering the possibility that ESI may be a leading indicator of IPI and UR a lagging indicator of IPI the leading lagging relationships between these variables were investigated using correlograms. These indicated that the greatest correlations between these variables appeared when no leads or lags were used. Therefore, leading or lagging relationships are not expected to have a significant influence on the results.
Conclusions
The objective of this paper was to investigate asymmetries in price reactions to quarterly earnings announcements on Tallinn, Riga and Vilnius Stock Exchanges during 2000-2009. Asymmetries were investigated by focusing on the tone of the news (good/bad), the state of the economy (high, low and medium) and by combining the impact of the tone of the news and the state of the economy.
There is weak evidence that the reaction to negative earnings news is lower than to positive news. This is contrary to H1 and previous empirical studies that have tended to support H1 (Skinner and Sloan, 2002; Conrad et al., 2002) . The results could be influenced by the chosen naïve approach for creating expected earnings measures and by the shifts in economic conditions that occurred during the selected period.
Based on the model developed by Diamond (1982) one would expect reactions to earnings news to be greater during economic expansion than during economic recession (H2). Although this result has been supported in a previous empirical study by Johnson (1999) , the results of this paper remain inconclusive. Earnings response coefficients tend to be the largest in low state and lowest in high state, but in most cases the differences between them are not big enough to be statistically significant and in a few cases where different state of the economy measures do give significant results, these contradict each other.
The models of Barberis et al. (1998) and Veronesi (1999) suggest that investors overreact to bad earnings announcements during economic expansion (H3) and underreact to good earnings announcements during economic recession (H4). Although with the industrial production index (IPI) results remain inconclusive, the unemployment rate (UR) and alternative industrial production index (IPI2) do provide statistically significant support for H3 as in previous studies by Conrad et al. (2002) and Docking and Koch (2005) . Although with IPI weak evidence exists to reject H4 (as in Docking and Koch, 2005) , UR and IPI2 do provide stronger evidence in support of H4. Difficulties in capturing these associations could be influenced by volatility as explained in Docking and Koch (2005) .
Despite its unique focus, this paper has several limitations. First, this paper employed naïve models for creating earnings expectations, but their use may decrease possibilities to capture the impact of earnings on prices. Therefore, a future study could try to find possibilities to verify the results of this paper using analyst forecast-based measures of expected earnings on the same or other markets. Second, although this paper did include volatility as a control, some better ways for controlling for its impact in H3 and H4 tests could be considered. Third, the robustness tests of this paper indicated that the impact of the state of the economy could be dependent on the chosen state of economy measure and therefore the current results should be interpreted with caution.
Overall, this paper provides some interesting insights into how the tone of the news and state of the economy could impact earnings responses and emphasizes the need to pay more attention to the medium state in future theoretical and empirical research. Still, considering the limitations of the dataset used, more powerful tests on a more developed market with better data availability are needed to verify reported tendencies.
